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The isovector 0+  0- transition through the (p,n) reaction or inelastic nucleon 
scattering may provide a good test ground for studies of nuclear pion field.  In 1982, 
Orihara et al. observed1) the 0+  0- transition through the 16O(p,n)17F reaction at 35 MeV 
for the first time and suggested the pion-field effects on the angular distribution of the cross 
section at the high momentum transfer region (q = 1.0-1.5 fm-1).  Although the same 
attempts to explore the nuclear pion-field effects were made via the the inelastic proton 
scattering2) and the (p,n) reaction3), any anomaly for the cross sections at the high 
momentum transfer was not observed.  The problem of the 0+  0- transition is still in 
controversy.  
In order to investigate the nuclear pion-field as well as the discrepancy between the 
previous results, we have started a systematic study of the isovector 0+  0- transition by 
means of the 16O(p,n)17F reaction at the incident energy range from 35 to 80 MeV.  In this 
report preliminary results for the 16O(p,n)17F reaction at 50 MeV will be described. 
The experiment was performed using a momentum-analyzed 50-MeV proton beam 
from the AVF cyclotron and the neutron time-of-flight (TOF) facility4) at CYRIC.  The 
cyclotron beam bursts provided at a frequency of 16 MHz were chopped by the sinusoidal 
beam chopping system5) to provide a sufficient dynamic range (493 nsec) for the TOF 
measurement.  A Mylar (C10H8O4)n foil target was bombarded by the chopped beam with 
a beam intensity of  about 5 nA.  The target thickness was 11 mg/cm2.  Neutrons 
emitted from the target were measured using the 16 neutron detectors containing BC501A 
liquid scintillator located at 43.68 m from the target.  Angular distributions of the neutrons 
were measured with the beam swinger system.  The signals from the neutron detectors 
were processed by the CAMAC-based data acquisition system. 
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Figure 1 shows a typical neutron spectrum together with the results of the 
peak-deconvolution analysis for the low-lying states. Neutron energy resolution was about 
184 keV (FWHM).  In Figs. 2-5 the measured angular distributions of the differential 
cross section are compared with results of the microscopic Distorted Wave Born 
Approximation (DWBA) calculations performed with the code DWBA746).  We used the 
global optical potential parameters by Becchetti and Greenlees7) for the entrance channel, 
and those by Carlson8) for the exit channel. In addition, the Michigan 3-range Yukawa 
(M3Y) potential of Bertsch et al.9) was used for the nucleon-nucleon (NN) effective 
interaction.  In order to obtain the wave functions for the initial and final states, the 
shell-model calculations were performed using the shell-model code OXBASH10) where the 
2-particle-2-hole configurations within the 0p1s0d shell-model space were assumed while 
the effective NN interaction by Millener and Kurath11) was employed. 
The comparisons between the experimental and theoretical results have shown that 
the angular distributions for the 1-, 2- and 3- transitions are reproduced by the DWBA 
calculations with normalization factors 1.0, 0.5 and 1.0, respectively.  However, it is 
difficult to compare the experimental result for the 0- transition with that of the calculation 
at this stage because of the poor statistics and the insufficient energy resolution. 
Recently, a beam bunching system was built and installed12) in the injection line for 
the AVF cyclotron at CYRIC to increase the beam intensity.  Thus, we are planning to 
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Fig. 1.  Excitation energy spectrum of the residual 
16F. The solid lines show the results of the 
peak-deconvolution analysis. 
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Fig. 2.  Angular distribution of the differential 
cross section for the −+ →10  transitions via 
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Fig. 5.  Angular distribution of the differential 
cross section for the −+ → 00  transitions via 
the F),O( 1616 np  reaction ( xE = 0 MeV). 
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Fig. 3.  Angular distribution of the differential 
cross section for the −+ → 20  transitions via 
the F),O( 1616 np  reaction ( xE = 0.42 MeV). 
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Fig. 4.  Angular distribution of the differential 
cross section for the −+ → 30  transitions via 
the F),O( 1616 np  reaction ( xE = 0.72 MeV). 
 
 
